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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently radiate the 
generated heat in a simple structure by attaching a light- 
transmitting heat radiating substrate with a light- 
transmitting adhesive to at least either a liquid crystal 
driving substrate or a counter substrate. 
SOLUTION: This device consists of a TFT substrate 2 as 
a liquid crystal driving substrate on which TFTs are 
formed, a counter substrate 3 facing the TFT substrate 
2, a liquid crystal LC sealed between these substrates, 
and heat radiating glass plates G1, G2 adhered with a 
transparent silicon adhesive S to both of the TFT 
substrate 2 and the counter substrate 3. Further, 
polarizing plates 41, 42 are attached to the heat radiating 
glass plates G1, G2, respectively. Or, the polarizing plate 

41 on the counter substrate 3 may be externally assembled to prevent heat generation. When 
the heat radiating glass plates G1, G2 are laminated with the transparent silicone adhesive S, 
the thickness and method are determined so as not to produce Newton rings (for example, 
the adhesive is formed to 10 to 20^m thickness). Thereby, deterioration of a display image 
can be prevented. 
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2 TFT«6 



tm^ziritzm&m^mmxtb^x. 

r fc"«r4«Ki: l E«<0«ifi»*SSfi. 
l E4K0>%A&**3£B. 

i Etto%A«*%ssB. 

5/ y 3 - 6^6 r. <h ^r«Fm t T S ffll 1 E«c 
[»#« 1 0 ] ME8#tt*felRSffif** T/WS / t*l^ 

7 * a> r t St«f« -r * i a 

X*?SB. .... 30 

k *W&k -T 1 IBttco«S^36Bo 

12] < t t>WfaS3feife»j»S«^ffl3t 

WR^r**** 1 iEtt<o«ss^siBo 

[8S#jg 14] d^ft < 4 t ffiEStt«^«»Etf>ffiE 40 

mytmtmrt htin^ct^mt -r zmxm 1 e« 

[IS*« 1 5 ] «iE&*#<D'>* < 4 t^ffiJ-ttDflia 
A^^3£Bo 

Ett<oiKAS*MIfiB 0 
[H*«17] miB«*tR^tt^-K=i-h*JJ:VK 50 
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|*KJhJB* s 16S*fCt^r:4Sr»»i:-rs»**l 215 

[f9*« i 8 ] «HE&«#o/>* < ^ fc^ffiicttQaa 

s*5»AS^fc«*a^36B-e*>o-c. 
4. 

wi2<DmftmmmwLkxm*th%^T-*^y'7k* 
2 o i WES 2 ^s^t^^sfi^asstc 

ttRltBS Jhflta* JK £tiX\,>Z>Zk k-rz l 
9 E*t<£>i£illi^^3£Bo 

2 i ] ffi&mmBm&m&* 
[imm 2 2 ] *TO»fta«(c*hra«3ft«^»»rti 

kteoX^ZZk&ft'&k-tZ>m&*Ml 9|2«0)«SI 
MH©»»ft»«| : 

[000 1] - ~ 

(^S«i:<DBB^«ftSr»ALfc»fl*^iSB^BBi-6. 
[0 0 0 2] 

[tt*<oa«l.«»**36Btt, »SKttfflS«4*flp] 
[000 3] 

[000 4] r oaac±*«rR?Jh-rSfc». «fi*^3S 
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[0 0 0 5] 

[0 0 0 6] 

£ Ufc»tt. ttBWttWWtt^* < t *>-, 

[0 0 0 7] 

[ooo8] mi \^-tx b i-x *%ffimm^&rt*>WL 

aS/Tglill $gBH)fflSfiti>$TFT (Th i 

n Film Transistor) £*tfcT 
FTSfi2ir, C(OTFTSfi2l^t^SS3 

ffi#7*t5G 1 *Sj;tfG 2 f+tt^:Jxfc»/££ft<> 

[0009] ^(DiSm^V ^-yMSiisciotM 
h^y >^a^8£Lft^J:9ft£it£ <«x.tfs 10 — 2 

[0 0 10] o4 !K SW'>y =i-ygfSijsi:J:ot 
»j»fflXf7^«Gl*5J:t5G 2 SrK 9 8 

w->y=i-^»##js^jiMBaw*» 2xio 

_4 ) fc»*&ffl#5;*tEGl, G2 0«fS«» 

tf, : 6 X 1 0" 7 . *Sr&fc#7* :-6Xl 

0" 7 . : 3X1 0~ 6 ) ^1^2-3 

h>y >^2MM*»£U *^IB«<o*<l:*:5l#fiw 

-n 

[0011] *fc, 2«»**»»«)»&*»*-r6«? 

^w-c% aw->y=-^»fflsic-c*»«^?^ 
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SGU G2*K9*to*fc*^*ffiJKS (»Tor 
r ) h * ^ (S^BE 2-5kg/cm 2 "CiD 

[0012] aw^y =-^»**Jst ltd, ssnsi . 
^»«u*a-(bffl^wk*^*fc*sa98^y =->i* 

10 /jl^MiBltl «J2 0 0mj/cm 2 ) "C 

8Mfc-e* -5 1 *^»**H»BH'»a«flSffl-CW<k*K=f A 
«^45t©ttt«t6. dtvldioT. TFTSS2 

fcft*. aw^y 3->«*«isfi2*iMR*^ 

[0 0 13] JH^UfcHBWiEftffl^Wbttlcy/Uft 

2 0 0 m J / c m 2 ) fgfkt^ 6 <t 9 Ct^o ZtllZ. 
20 ctoT, TFTX«2|rK«-fe^fcTFTa>BMI[«BEaE 
tt*»»J-e#5J: 5KftS. 8M^ya->«» 

[ooi4] lm««<bffloWb*i!:=fA*i:ftS 

Rl*fctt8 0 ^T* 2 ^F|gSofilt«t 5 2A5HB 
30 iDf^teS^ate^ w 
ixjrj:.orttALC-^ffi<B»*-l&Jl:-t?#5^ > - 

[0015] *fc % tnm&itmnmm^y/Wbti:* 
aw^y =»->'**#Jss:flii^»&^tt. ra«iJi«ft 

LC<ON i AKT-«Wtt#8t^ «;tfi* «^6~ 
8Bm 50 ( Cl«n. 70^30^1^1:^2 

^ fel-WJfc-?**. ft*3> ftltWbt 

5 1 *»»«HR«fta!-eBlft;*lJ:y/^i: ft* t 

[0016] ^^>ic. aw^y =-^«#»js<o«^« 

<OJS«t^<1: LTIi, T FTSffi 2^>»lP]Sfi 3 fc LTt 
50 oT, *<0*BWK«t*Sr*'WbU, 
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[0017] roiiftan^y a-vaarajs 

I^J:orB0ftrtbH6»«W*?^*Gl. G2£L 
Ttt. +»*»J»tt«r»*fc»tel-5mina««>«[S 

tf tss 2 ^MnxtE 3 k nmsunoummm 

(«;ttf* Kfi4 0 0 nm<D3fctf>»ia3W8 5%£JL±) 

Se>^«tTFTatR2^»fiiKtR3 0H»r*ijfi io 

[0 0 18] AflcWlCtt, TFTSS2, #A£C3# 
^Btff7**rffl^<5o TFTSfi2tUi^ 

[0 0 19] TFTSfi2i tt^7^. *t 

Tlfi2 s *tf6jS«3*{c:r/i-^y*t^»^7^Sr^^ 

[0 0 2 0] TFTStS2^U-CJ5 5ttt^^7 

£\ JjMW8#9-*«G-l-\- G 2t LTIii5 5 t*V*Mf.? 
fc. TFTSS2, #[Rj*tR3*^JSfi^7^Srffl^ 

[0 0 2 1] *fc, Mffl^7^«GU G2-fiffl 
4 1. 4 2** 9 f+»5»&tt. fi*Kl*}»&, SftS 
41. 4 2^|Rffi^7^ffiG 1, G2^B9^W6 

\Z % ft««J5£ (Witf, 3-3. 5mm) iC"T^ 0 £ 
friCioT, 10 0-l5 0/im^SW^tt)feS 

£>„ *fc, TFTS*g2^fp)Sffi3*5<t^SM>y =» 

gftfi4U 4 2Kttfi*tB6jtHk ^-K3-h» 
m&M LTfc < eoasfi* uv'^o 50 
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[0022] r go J: 51::. TFTStR2^>»rfijSffi3lc 

3Ri/!l =J-^S3tSJS*^Ur»^^7^ffiG 1 , 
G2&%L*)tfrtZ-bX\ l"CSS£Lfc»& 
SrC^atWv^y =->1«*»]SioJ:t/lfc«ffl^f7^fiG 
1. G2**LT^»^a**A<»mi-»^t^-T»#» 

^rftJffiUT. T F TSS 2 ^f6]Ifi 3 ^ MI^7 ^ 
SSGK G 2 i:^p B l«$«aiia5^ h i/^?r 

[0 0 2 3] RtC. H2^H4lC«^V^-C*Hlfi»lBlw 

H2i^i-iB^S:-r«tlB^*5v^xfa. #iaftE£ffi<o*Kfi 
#M2frSiDf4-(tfcVlitj:4oTt^6. W^B2l^f 

m^Ax-en* «#mi; M2j:iiiestti/y =»— 
[0024] *fc, *±m¥k*>*nMsm&i'i) =*->m 

ffiRHioT, TFTSS2, *H^S«34>«C»ffl^7 
^SGh G2,.4*ftMl, M2 kOffUVKAttfi^ 

SS2, StfijS*B3. tt»ffl^7^«Gl, G2^7 
[00 2 51 MftMU 2 <t LTIi. #J;LtfTA^ - 
3r^* HDX*fctt«B!llPXICJ: oXl4*L, .71/7- 

1. 0 W/mKK±© i 

[0 0 2 6] &JR#MK M2Sr»9f+«tS^tt. 5fc"f 

■fr-T) *:Jfl*>Tfc*#M2fciEH«LT*5#. rcattffi 
T* T F T m £ 2 *s J: V r. tuc 9 t> $ fc & ^ffi $ y 

^sg 2 fc^wmiwMjRe»tt'>y 3--v»i»R«ra«> 

[0 0 2 7] RV^-C. TFTSfi2i:7l/^^ia«l 
F*«*Lfc«, ffcJM*Mlt:#rtl««3*5j:tfr*Hc 
K9*toStt)t»»ffiXf^^SG 

[0 0 2 8] r(7)i:9iat^Ml, M2£$i9tt 
Jt^wtJw.to-C, Mt/fgil^f)Mi^7^ffi 
GU G2(cefc>o/cfR(iSI»e»^^y a-^ttJBR 
d^M#MU M2- Sb^m<e^9. 
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6 0 ft*. «3fcK4 1 &#rS»ffl#7;*;RG 1, <!5tffi4 
i v 4 2lciiR*H»ik]S, /N-Ka-hMtlSUls 
[0 0 2 9] H3(C^-r«a^-C«ffi^K^*fT 

£<&fi#«4 1-, 4 2l£ttRftt&JkHk K=« 

[0 0 3 0] HJReSWtWffitt^-^TSrffl^TAJR 

S l a*e>j&HRJB;tf 7*«G 1 *5 J:tfG 2 Jcetoofc^S: 

*fi<e^ M2j&»&*»^JttttiT-#eJ: 

[0 0 3 1] BJReWttHBJSS^-^TSrffl^ 
T&JSI#Ml fc»jRffl#9*«Gl. 4I#M2^M 
JB#7*ffiG2£#l)#tt6C£KJ:oT. *9ft*tfP 

M7^fiGl, G2, TFTfit£2, ' *t|fij£JK 3 

[ 0 0 3 2] *lsi:-H4^-r»*A;T«IB<o|ftM*fT 
5o H 4lc*+ft^^TftlBx?f4;v**aS*tt^«** 

**3£« 1 <o±mz&mWM iz&y T»te£fM** 

M 2 Srft 9 f*ttfc»igttE 2 *5 J; »H 3 {^-m^T 

[0033] co«aa*isiim'TFTS 

i&JB#M2£^PaT«*;h/CV*5. MI#MK M 
[0 0 3 4] r<OJ: >W«)KJt6ixfcAfll 

#m.i, M2^as^e>^r v<Dasrax^^^T% t 

FTSS2 *ttft£IE 3 T»£ Ufcj»Sr!K«e»tt5/ » 
3-^»J»R«r*L-C4JM*Ml, M2^&»*ft<^ 

[0 0 3 5] 8tlc4:«n«>M«i5^BBl£»rt6IR2|t 

ejbibmm!-*-*. H5fi»2jiaii»tt«:ttM-r6«« 
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TS«2l^r6}-r€»*tfpJS«3 tO[ffl(C«SLC^A 
S*U r<OTFTSfi2i:^rRjS«3i:OM*^aM> 

[00 3 6] %3WBflffiftRD»««OA]S^R»t&fo 
fc»ABIMElte«ttT r «r*36-r6fc«>, T F Tlfi 2 
10 i:Sci»ffl^7^G2 < >:coP^, ttftttMSlKS ttOUB 

[0 0 3 7] C«>ttjUKB(Cj:9« *T*3«tt/aii:v'7 
[0 0 3 8] »RBi:tXll * o A^3)MHKS 
20 U !)y^7-<--e«3t, 3?.&> LT7i2 

[0039] ae3URB». *— *^asan*fcf±» 
mmw.<r>mm^-v (pet* ^ **»nmfcm 

^sg 1, g 2 ^Bfa^>jws-AKacxKB (*®^^;)- 
Btt#<0tt!Rffl#7**RGi, G2 &&mjei&.) 

[0040] H6tt, SB2*lfi*llB^a^fi:-c«l*^i- 

36«4 1 (/N-'Kar-h, RJtKihffltft*) sWM^JHKl 
^7^G3l:|A^b^ SfcSMtf^x 
40 4RGl^e>«HxTK«Six-Ct^*. *fc, T F TSfi-2 
43 J:tttk*ffl^f9 ^«G 2 te&M#M 2 IC® 9 ft» h 
*t, »lft»«343j:tfl^ffl^9^«GlttAJB#Ml 

tl^, 4I#M2ttty hf&ASG2(d2K/Uh 

JioTH^SttT^So WM^<ffiJ^<i^ffi4 2 

[004 1] &I#Mi(OlSl:ttMffl^7 

50 ^tgG 1 j: b &MWyi 3 wt^tir^ 
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*M 1 «>*MH«)Dflia»^tt«>5&A/-eH36'rS. W 

[0042] z<nx o ttmzh&xm&izx o , w*-&a 

In J: o XilES C 0^*d5«SiKSllHlteffl«cT r ^BMt $ 
n-5C^^*<*?), TFTlt^ttOjEliSrRilT 

[0 0 4 3] H7*3j:t/H8tt, g2^MgOi^ 

LT«3ft5/-h (*fctt^— 70 «rffl^fc»*-C*>6. 
B7I4, h (Sfctt^— >0 a*&J*-5SS3te«B 

^Sffi3i:MM7^fiGlt^; *5j:tfT.F 

*3fc^-h (*fctt? l -7 f ) **&jft6XMMB&»ffl£ 
S3 kimmXy^faG l i<0'Mfcf*£*»Wv'iJ =»- 

^»**j-eH*u TFTmte2w<Dm%mB&, mitt 
m<DmytWL* 2<ommz-j&f&\^frh<»xihz>* 

[0 0 4 4] V*-f*tfc**->- h (*fctt^- 70 Srffl 
[004 5 ]-H 9-f±*2SI*«tt^^a^Sfc^«S:^ 

*a («») ffl^7^t£G 3icuo«i9Stt. iscf»«^f7 

= fi*ttS±Blf*#) Ht, «f^ffl^7^ffiG2lc8i 

[004 6] Sfc, TFTStg2ioJ:t/^ffl^f7^t5 
G2Jl^®«iM2|cSi!9f+ltbtt. #ftSJS3*J«fct«* 
*«G 1 lw«^®#M 3 *Sffi 9 f+rt f)ilTP 

[0 0 4 7] *a*&T^«£ Lttt, jfc1\ &mWM 2 

ja«ffl^7^tEG2SrH3eL. *<»tmm*7 *&lg 2 

<D±l:8!S'>y3-y»t»lSSr^LTTFTaS24 

[0048] ftt>T\ »rt»»«3±icaw->y 
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»»]SS:^LT»{»ffi^7^«Gl*IAt)-&fe-fr-6 0 -t 

1*20 0m J /cm 2 <0**HftHRI*-eWb**-6 Q 
[0 0 4 9] TFTS4E2*5iVttJRffl^^tE 

G2k &m&M 2 k <Dm\zm&<w$m l &m&i' 

«MBR«r*KU *«ft-e«ft**«. RW»fc£*>KfRe 

atttv^y =»-v^&R-e7u^r^7 f /wsaj»FS:@^i- 

10 £ 0 

[0 0 5 0] tLT, ftM#M 3 

tt. &JII#M2tcii5f»e«tti^ffitt^^--7 p T@^ 

£ 0 ft**, £0&JR#M3*B^*W5R. fflkm*? 3 ? 

->y 3— >mfSRX^tbxi>x^\ ctiiaot, $<b 

[0 0 5 1] **W^***^«lw*5Jt4JB3 
1-et. TFT»«2fciWft«^9^*G2 36«»9f+»t 

-c^a**, kitttfam&zktkmmx^xtiLGi 

k<Dm\Z^T-*v *y7'AGt>mrthtlX^ZM\Z.W» 
*«*>*. irt>»IRffl^7^«G l«)WaB 

30 [00 5 2] ;j w£>.5 •t>B.*l- 0 t.d^^^-Cttv MfoJStS 3 
^ *t£G 1 OM*5<t tJ^T F TSfi 2. t 

ffi # 7 *faG- 2 k <DK (eft-* XafcH'B *»# & *l*CV ^ - 
6o 01 ll!i»-#:«-ett, *tlP)SS3 4:lft^ffl^ 

7^tSG 1 k<Dffl&£Xftk1&m# : 7XttiG2<D&ytm4 

2<Dmmz&ytmBi>m*thtix\'>&o ^-rtuomytm 

Bt, «»Wiia»WgSTrtra*r6J:5»***b'C 

[0053] 012 110 1 o -c^i-«fi*^3SB i 

40 fl. Al*36«©fi*tE4 1 (/n- Ka- K RMffiitm 

w*) Mioan («») M7^«g3cb?)^s 

n> »f»ffl^7^«G i^f>BtixT85i:B*ttT*J»9. 3ft 
1/ ^ A#t*A 5 fcot{,^lfi3 «-C Kit "C # 6 « 

mitmnz) ntkmrn^y^SGzizVL^Hnbtix^ 
[0054] stc. TFTm&2}o±w&mm#7*m 

G2ttAJB#Ml^«i0fttte>*t, *f[S]Sffi3ioJ:t5«f 

i^ffl^^^tgG i \zn&m#M2\z&vtt»hthx^ 
50 6o ^ bic, &m&M2<o±m*bttftmtiLz ktkmm 
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g i **>mfctt***5Wu m&mm®&m®T r <om 
m&m&mm&& i r-7&m& i^) ■e»D*h*e>*tT 

[0 0 5 5] M#M1, M2i:jSS$^g 

x-y (KJI!ie*ttHB*#^-^a*U^) ■«* 

10 0 5 6] r<Oj:5*^T— ^r^^^AG^fRlSffi 
3 <b»}»/fl;tf7*tRG 1 £^lffll£KI*£>ftT^*Ct 

^-^T*^S«3<5:SclRffi^7^tgGl. TFTStg 

# 7 * tS G 1 ^ A«fll*5 J: t*ffl*HWR«* £ I- 7 

_y n >:K^^)&JRBKk:IB*Jl«jS^a* ■ ■ . 30 

■i>< t f T-ss 2 ^-#fRis« a ffim^wmm#7 * 

&G1. G2Sr«tD(tlt6«ISr^Ufc^. «-TbtPi^ 

[0058] ±ia^-rn^Hffi^ffit, ^sikbj 

[0 0 5 9] JtftRB*»»t6»&, 01OK7F 40 

-rxo^nt^m^LzttsmmiSy^Gi t<om. tf 

TS^2^:^|R^^7^tgG2^^F B 1JwPS3£SFtti Jl . ft 

* 5«3ft»*«:» 6 - k Wtfe k S 0 

[0060] #nifcjgtt«c*3»tsj«a**SiB 

1 <0&jg#M 1 ^&JB#M 2 % t7hftASG2(OP8P 
ffi«dS|£dS6J:5*^-^ (#l;ttf> 4 5° -6 0° ) 50 
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[006 1] 

[0 0 6 2] »Jttt»«#Ji: UTv^y =->-»flB 

f&mm t <n m o jRussft afcis^ zz>* v ^**wmx 

[0063] s*:. 3i#^^**©a*tt»«*j-ea* 
< (Hfe<^6-r<5) a>> *»«-e«effl-r6aw^y =» 

[00 64] $ t>\- y %ftmm&®im*i&mmmt 

[006 5] *1t. rfl!>a*tt»JR»*&^A«ltt^K 

[ o o-6 6i- *fc^**<-fct»»w*tE^a*«afc«- 
&ffi±L,xwg£<kzmmxzz>£ o^^> 0 

[0 3] *^<fi^a*sc-c««sr^-r«i«»rffiia (-to 

1) T-fc^o 

[0 4] ^<z>te«)a*.acT«lB«:^"r«ftWrffiH 

2) X-^>5 0 

[0 5] »2^16Jgffl^ttW-r^«tl»»rffi0"C*>«>o 
[0 6] SB2|83lll«ttoa^Scr«Sr*-t1ttie»rffiBaT- 

[0 7] »2^ttJgffiote^I5rttW-r^«»S»rffi0 
(^i) -e$>^>o 



(8) 
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[08] m.2^J£)gffi<oteco^Srt!iW-r5«lS»rE0 
(*:<Z>2) -e*>s„ 

[0 9] m2»JSJgffiiofl&roffl*-5i:-c^*^-r«tlS»rffi 

0-e*>5„ 

[010] m3HJ£^4iaM-r6«»&»rE0 

1) t?*>5„ 

[011] Sg3§S16Jg1S&fft9!-r6«lfcBTC§0 

2) fifeS. 



111 




42 G2 
[03] 
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[012] m3mmMm<»&%-3.xw*if:-rm.i6mmm 
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